Colostrum, the first milk secreted in a lactation period is distinguished by the quantitative relationship of many constituents from the milk of later lactation. It is richer in the albumin and globulin fractions of the protein and in the salts. It contains many cells frequently spoken of as milk corpuscles which contain nuclear material. The melting point of its fat is higher, Fox and Gardner (1) and Dorlencourt and Palfy (6) working with human milk have observed that that secreted early in lactation is richer in cholesterol than that secreted late in lactation.
(Received for publication, March 28, 1928.) Colostrum, the first milk secreted in a lactation period is distinguished by the quantitative relationship of many constituents from the milk of later lactation. It is richer in the albumin and globulin fractions of the protein and in the salts. It contains many cells frequently spoken of as milk corpuscles which contain nuclear material. The melting point of its fat is higher, Fox and Gardner (1) and Dorlencourt and Palfy (6) working with human milk have observed that that secreted early in lactation is richer in cholesterol than that secreted late in lactation.
In so far as the recent literature refers abundantly to the relationship existing between cholesterol or related compounds and vitamine D, this possible change in the cholesterol content from colostrum to milk is of particular interest in its relation to the antirachitic and growth functions associated with colostrum or milk. In conjunction with investigations designed to test the validity of this viewpoint, colostrum was drawn from three pure bred Jersey cows a t 12 hour intervals, commencing at 12 hours after parturition. The sample of colostrum was a true sample of all the colostrum secreted, as the calf was removed from the dam before suckling, and colostrum was drawn only at these intervals when the cow was milked dry. Two of the cows, Nos. 232 and 235, were being treated with ultra-violet light and No. 237 was not. The animals were all protected from direct sunlight. The later samples of milk were obtained in the 4th and 8th months of lactation. Cholesterol was determined by the method of Bloor (2) for blood using double quantities of milk and double quantities of the alcohol ether extractive. Bloor and Knudson's method (3) was used in determining cholesterol bound as ester modifying it in the same way as for the total cholesterol analyses.
The main fact brought out by this investigation is the large proportion of cholesterol in the first colostrum drawn as contrasted with that secreted in the next 12 hours. The decline in the proportion of cholesterol secreted continues at an ever decreasing rate for the suc- ceeding three periods of 12 hours each, when it reaches a level but little above that of the milk at 3 months. This decline in the proportion of cholesterol represents also a true quantitative decline as the weights of the 12 hour colostrum samples remain fairly constant. The level of cholesterol secretion is fairly constant for milk, as shown by compar-ing the cholesterol in the milk at 3 and at 7 months. The significance of this decline in cholesterol is mathematically attested by the fact that Z is 1.6, while for P = 0.05, Z is only 0.6.* If this general trend in the cholesterol is compared with that of the other constitueuts in the colostrum, it is noted that the decline follows closely the secretion rates of the albuminous constituents up to the 48 hour period (4) . After this time the albumin still continues to decline in value whereas the cholesterol remains fairly constant. A similar but less comparable decline in percentage amount occurs in the ash of the milk. The fat, casein and lactose show, if anything, a reverse tendency, rising in percentage rather than declining as lactation advances. The total cholesterol per cent secreted by the cows receiving the ultra-violet light is larger than for the cow not receiving ultra-violet light for the first 12 hour period. Mathematically speaking, the difference is only suggestive, as the difference between ultra-violet and normal cows is less than 3 times its probable error.
The ester cholesterol of the colostrum appears to be quite variable. Cow 235 shows a decline comparable with that found for the total cholesterol. The other cows, especially for the 24, 36 and 48 hour periods, do not show the decline. The cows receiving ultra-violet light show slightly larger ester values than the cow not receiving light.
The morning and night variation of the cholesterol in 7 months milk indicates that normal Jersey milk contains about 22 rag. per cent of cholesterol. The amount of this total cholesterol bound as ester is twice as much in the morning milk as in the evening milk. This difference is significant as the value of P between the morning and night series is 0.03.
SLrMMARY.
The total amount of cholesterol found in colostrum and milk is comparatively low. The amount of cholesterol found in colostrum dedines at an ever decreasing rate as milk secretion develops until at 48 hours the cholesterol is nearly the same as that found in milk 3 months or 7 months after parturition. The morning milk differs from the evening milk in that the cholesterol bound as ester is greater in amount.
* In calculating the significance of the decrease found against the normal variation, P is a direct measure of the significance of the data obtained. Z is a calculated constant from which P or probability is obtained (5) .
